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(54) Electromagnetic radiation shield panel and method of producing the same 

(57) A transparent electromagnetic radiation shield 
panel suitable for placement in front of a TV display 
device, particularly a large plasma display panel, or 
other such source of electronmgnetic radiation to shield 
the viewer from electromagnetic radiation Is provided, 
which transparent electromagnetic radiation shield 
material comprises a transparent electromagnetic radi- 
ation shield film, a transparent adhesive layer provided 
on an electromagnetic radiation shield layer of the film, 
and a display panel having the transparent electromag- 
netic radiation shield film lanmnated thereto via the 
transparent adhesive layer. A method of producing the 
electron^gnetic radiation shield panel comprises the 
steps of forming a transparent resin coating including a 
plating catalyst on one surface of a transparent film, 
forming a lay^ of plated metal on the coated surface by 
electroless plating while simultaneously t>lackening the 
coating, forming a desired resist pattern on the layer of 
plated metal, removing portions of the layer of plated 
metal where no resist is present and blackened portions 
of the coating thereunder by selective etching, thereby 
obtaining an electromagnetic radiation shield film, pro- 
viding a transparent adhesive layer on the film, and lanv 
inating the film to a display panel or a transparent 
sut>strate by the adhesive layer. 
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Description 

This invention relates to a transparent electromagnetic radiation shield panel, more particularly to a transparent 
electromagnetic radiation shield panel for placement in front of a TV display device or other such source of electromag- 
5 netic radiation to shield the viewer from electromagnetic radiation, and to a method of producing the same. The elec- 
tromagnetic radiation shield panel according the invention is especially suitable for use with a large plasma display 
panel. 

An electromagnetic radiation shield material for placement in front of a display device or other source of electro- 
magnetic radiation is required to have excellent visibility and transparency and a wide viewing angle in addition to excel- 
TO lent electromagnetic radiation shielding capability. Japanese Patent Application Laid-Open No. 5-16281 (JP5-16281) 
teaches an electromagnetic radiation shieW material meeting these requiremertts. 

According to the disclosed invention, a transparent plastic sheet is coated with cellulose acetate propionate to form 
a hydrophilic transparent resin layer thereon. After being air-dried, the coated sheet is soaked in hydrochloric acid pal- 
ladium colloid catalyst solution to form electroless plating nudei in the hydrophilic transparent resin, washed with water 
15 and subjected to electroless copper plating. The electroless plating is then patterned by etching by the resist method 
using ferric chloride. The surface of the electroless plating exhibits metallic luster wvhile the hydrophilic transparent resin 
layer under the patterned electroless plating exhtoits black patterning. 

This prior-art invention (JP5-16281). however, requires the hydrophilic transparent resin to be formed with electro- 
less plating nucleus catalyst by soaking in hydrochtoric add paDadium colloid catalyst solution before the electroless 
20 plating step. 

Since electroless plating nuclei are adsorbed on tx)th surfaces of the sut>strate and both surfaces are plated by ths 
method, however, the plating cost is high. An attempt to reduce the plating cost by plating only the coated surface is 
ineffective, however, since it requires the opposite surface to be treated to prevent plating, which increases the number 
of processing steps and increases production cost. Another problem with the method is that the soaking of the substrate 

25 in the catalyst solutiai markedly degrades adhesion between the coating and the sut)strate. 

I^oreover. since the impregnation of the coating with catalyst is effected by soaking the substrate in a catalyst solu- 
tion, uniform catalyst distribution in the thickness direction of the coating is hard to achieve. The blackening of the coat- 
ing by plating is therefore difficutt to conduct stably and efficiently The method is also poor in product yield because 
defects tend to arise during patterning of the plating owing to the unevenness of the plating adhesbn. 

30 In addition, the popularity of large television sets with plasma displays has increased rapidly in recent years. Wh»i 
the prior-art electromagnetic radiation shield material is used in panels for the large plasma displays of such TVs, the 
cutting etc. of panels of different sizes from the material cannot be conducted so as to avoid defective portions since 
the electromagnetic radiation shielding layer is formed directly on a transparent substrate of a size matched to the 
plasma display Therefore, if the panel includes a defect, even though at only one place and no matter how small relative 

35 to the total surface area, the whole panel must be discarded as defective. This lowers the product yield. 

A preferred embodiment of the present invention may enable high-yiekl, economical production of electromagnetk; 
radiation shieW panels by cutting sheets of different sizes from a continuous web (roll) of transparent electromagnetic 
radiation shield film while avoiding indusion of defective portions in the sheets and laminating the cut sheets to display 
panels and/or transparent substrates. Since the roll fUm can be produced by a continuous process, its productivity is 

40 higher than unit substrates. Owing to its flexibility, moreover, the film can also be used to produce curved shieW panels. 
Specifically, this invention provides an electromagnetic radiation shield panel comprising a transparent electromag- 
netic radiation shield film, a transparent adhesive layer on the transparent electromagnetic radiation shieW film and a 
display panel or a transparent substrate having the transparent electromagnetic radiation shield film laminated thereto 
by the transparent adhesive layer. 

45 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The transparent electromagnetic radiation shieW film of the electromagnetic radiation shieW panel of this invention 
can be produced by the method invented earlier by the same inventor and taught by the same assignee's Japanese Pat- 
so ent Application No. 8-191677. 

This method comprises using a transparent film as the base material, forming a transparent resin coating induding 
a pfating catalyst on at least one surface of the transparent film, forming a layer of plated metal (electromagnetic radia- 
tion shiekJing) on the coated surface by electroless plating while simultaneously blackening the coating, forming a 
desired resist pattern on the electroless plating l^er. and removing portions of the layer of plated metal where no resist 
55 is present and blackened portions of the coating thereunder by selective etching. 

The transparent film is preferably one constituted as a continuous web that can be continuously processed into a 
rofl. Such films indude plastic films having a thickness in the approximate range of 5-300 jim made of polyethylene 
terephthalate (PET), polyimkle (PI), pdyethersuttone (PES), polyether-etherketone (PEEK), pdycarbonate (PC), pdy- 
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propylene (PP). polyamide, acrylic resin, cellulose propionate (CP), and cellulose acetate (CA). 

A plasma display produces a relatively targe amount of heat and also enrdts infrared rays that may cause nearby 
infrared ray devices to malfunction. When the electronragnetic radiation shield panel is used in a plasma display panel, 
therefore, an infrared ray cut film is preferably used as the transparent film. 
5 The resin contained in the r^n solution for coating the base material may t>e of any type insofar as it exhftjits the 
required transparency as well as good solubQity or good dispersibOity in metsUlic salt or metal complex to become the 
plating catalyst after reduction or reduced metal particles. 

For impregnation of the resin with the plating solution so that the reduced metal particles (plating catalyst) form 
nudei and react to cause black^ing by deposition of the plating metal, the resin used is preferably a hydrophilic trans- 
10 parent resin. Preferable hydrophilic transparent resins include vinyl acetal resins, vinyl alcohol resins, acrylic resins, cel- 
lulose resins and the like. Among these, vinyl acetal resins such as polyvinyl butyral arxJ cellulose resins such as 
cellulose acetate butylate are particularly preferred. 

The thickness of the dried coating is preferat)ly about 0.5-5 ^m. When the coating is too thin. t)lackening of the coat- 
ing during electroless plating ts insufficient and the visbility. an extremely important factor in television applications, ^ 
15 degraded. The problem with an excessively thick coating is difficulty of handling. The plating catalyst contained in the 
resin coating is reduced metal particles. The reduced meteil particles can be directly incorporated in the resin costing 
or be incorporated therein by reducing a metallic salt or a metal complex contained in the resin coating. 

The metallic saH or metal complex used in this invention is preferat)ly an organic or inorganic metallic salt or com- 
plex, more preferably an inorganic salt or complex, easily reducible to a metal by a reducing agent (described later). 
20 exhibiting plating catalytic activity and solubility in a common solvent (descrft)ed later) with the resin. Specific examples 
include sulfates, nitrates, chlorides, organic salts (6.g., acetates), benzonitrile complexes, acetylacetonate conplexes 
and ammonia complexes of iron, copper, nickel, cobalt, palladium and other elements belonging to Group b and Group 
Vlli of the Periodic Table of the Elements. 

The reduced metal particles used in this invention are colloid particles contained in a reduced metal colloid disper- 
25 sion or reduced metal powder particles obtained from the metal colloid dispersion. Insofar as they exhibit plating cata- 
lytic activity and are unifonmly dispersible in the coating, they are not particularly limited as regards type of metal or 
grain size. They preferably have high stability with respect to air and humidity. Specific examples of usable reduced 
metal particles include metals belonging to Group VIII of the Periodic Tat)le of the Elements (tsli. Co, Rh. Pd etc.). with 
(aqueOLS) reduced Pd colloid particles and reduced Pd powder obtained therefrom being particularly preferat)le. The 
30 reduced metal colloid particles can k>e produced by the methods described in Japanese Patent Application Latd-Open 
No. 1-315334. Specifically, a colloid dispersion can be obtained by reducing a salt of the metal in a mixed solution con- 
sisting of a lower alcohol and an aprotic polar compound. 

The amount of the plating catalyst included is preferat)ly in the range of 0.5-100 PHR (parts by weight based on 
100 parts of resin), more preferat>ly 1-50 PHR. 
35 The coating is formed by applying a solution of the resin and metallic salt or metal conplex and/or reduced metal 
particles to the transparent film and drying it to form a coatirig containing the metallic salt or metal complex and/or 
reduced metal particles. The application of the solution can be carried out by brush coating, spraying, dipping, roller 
coating, calender coating or other conventional method. 

The conditions (temperature, time etc.) for film formation are determined based on the type and concentration of 
40 the resin, the film thickness and the like. The nonvolatile content of the solution is normally 0.05-20 wt%. The coating 
thickness is 0.2-10 Mm. preferably 0.5-5 ^m. 

The reduction is generally corKlucted after final curing but can also be conducted in the course of curing. The treat- 
ment with the reducing agent causes the metallic salt or metal complex in the coating to deposit as reduced metal within 
or at the surface of the coating. The metal deposited at the surface partially projects from the surface to form a reduced 
45 metal (plating catalyst) layer partially embedded in and integral with the coating. 

Preferable reducing agents include sodium borohydride. lithium borohydride. anrdnoborane, dimethytaminoborane 
and other txxohydrides. ferrous salts such as FeS04, hydrogenphosphate metallic salts such as sodium hypophos- 
phite. hydroxytamine sulfate and hydrosulfite. and the like. A borohydride is generally preferak)le. 

Although the solvent used to prepare the reducing agent solution is generally water, it is not limited to water and an 
so organic solvent or any other solvent system capable of dissolving or dispersing the reducing agent can be used instead. 
The concentration of the reducing agent in the reducing agent solution is generally 0.05-50 wt%, preferably 0. 1 -25 wt%. 

The reduction can be easily conducted by, for exan^^le, invnersing the substrate bearing the coating containing the 
metallic salt or metal complex in the reducing agent solution for an appropriate period of time or spraying it with the 
reducing agent solution. 

55 The reduction temperature is preferably about 10-90 ""C and the period of contact with the reducing agent solution 
is preferat)ly on the order of several tens of seconds to 30 minutes. 

The soiverrt can be completely removed from the coating k>efore the reduction or part of the solvent may be allowed 
to remain therein. Leaving part of the solvent in the coating facilitates permeation of the reducing agent into the coating. 
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When the solvent is completely removed from the coating, the reduction eff idency can be inaeased by such meth- 
ods as increasing the temperature of the reducing agent solution, preheating the coating beftore reduction, treating the 
coating with a solution that causes it to swell, or using a reducing agent solution whose solvent is similar to and exNt>it& 
good affinity for the resin solvent 

5 The reduction is ordinarily conducted until at least the metallic salt or metal complex present in the surface layer 
has been reduced but can instead t>e terminated earlier. 

When reduced metal particles are used independently, they can, as required, be treated with a reducing agent or 
with an add or an alkali in order to enhance the degree of catalytic activity. 

In this invention, the amount of the reduced metal in the coating accounted for by Pd, for example, is preferably 1- 
10 200 mg/m^ (weight per unit area of the coating) calculated as PdCl2. When the amount is less than 1 mg/vr^, suffident 
t)lackening is difficult to obtain, while an amount greater than 200 mg/m^ is unecortomical. 

The base material prepared for plating (implanted with catalyst) is transferred to the electroless plating process and 
subjected to desired metal plating. The electroless plating can be conducted by a conventional method selected based 
on intended purpose. Ni plating and Cu plating are typical examples. 
15 In the method of this invention, the adhesion, hardness, strength, plating catalytic activity and the like of the coating 
prepared for plating can be adjusted by appropriately selecting the type of resin, metallic salt or metal complex and/or 
reduced metal partides and ksy varying such operating conditions as the curing and redudng agent treatment condi- 
tions. 

The coating prepared for plating is next treated with an electroless plating solution to form an electroless plating 
so layer. The coating is blackened simultaneously with the formation of the electroless plating layer. After this treatment, 
therefore, the portion overlaid with the electroless plating layer appears black when viewed from the dde of tfie trans- 
parent film. 

Next, a resist pattern matched to electrically conductive portions of the electromagnetic radiation shield film is 
formed on the electroless plating layer. The resist pattern can be formed t>y a generally known method such as printing 
25 or photolithography. 

Unnecessary portions of the electroless plating layer where no resist is preserrt and unnecessary btadk. portbns are 
then removed by treatmerrt with an etching sdution. 

As a result the coating is formed under the patterned electroless plating layer with black portions of the same pat- 
tern. The portions where the electroless plating layer and the black portions have been removed is transparent The 
30 resist portions are then removed by an appropriate method to enable easy electrk^al contact with the electroless plating. 
The foregdng processes enable the fabricaton of a transparent electromagnetic radiation shield film having con- 
ductive portions formed in a desired pattern. 

As viewed from the transparent film side of the electromagnetic radiation shield film, the coating preferably has a 
degree of blackness, expressed as optical density, of 2.9-4.0 (angle of incidence of 7 ""i assuming no specular compo- 
35 nent). When the optical der^ity is less than 2.9. visik>ility is poor owing to the low t>lackness of the coating. (The intensity 
of plating glare increases with decreasing optical density.) When the optical density is 2.9 or greater, the bladgiess of 
the coating is adequate and visibility excellent (definition high). 

The etching solution is selected as appreciate for the type of metal of the electroless plating layer. When the elec- 
troless plating layer metal is nickel or copper, for example, aqueous solution of fenic chloride and hydrochloric add or 
40 ttie like can t>e used as the etching solution. 

The pattern of the conductive portion of the electromagnetic radiation shield film need not necessarily be formed 
by etdiing treatment. Any of various other methods can t>e used instead. One such method is to form a catalyst-con- 
taining resin coating on the transparent film in the desired corvJuctive portion pattern and then conduct electroless plat- 
ing. This method eliminates the need for etching treatment and has the further advantage of lowering cost by redudng 
45 the amount of coating resin and catalyst required. 

The layer of plated m^ formed on the electromagnetic radiation shiekl film in the foregoing manner constitutes 
an electromagnetic radiation shield layer. 

A transparent adhesive layer is formed on the surface of the shiekf layer. The transparent electromagnetic radiation 
shiefo film is used as laminated to a display panel by the adhesive layer. Commerdally available re8in-t>a8e adhesives. 
so including those of acrylic and/or silicon type, can be used as the transparent adhesive. The thickness of the adhesive 
layer is generally not less than 2 ^m, preferatsly akx>ut 5-500 ^m. 

Arrx>ng different types of display panels, the plasma display panel has recentiy come into increasing use. As 
pointed out in the foregoing, tfie electromagnetic radiation shield panel of this invention can be advantageously applied 
to tiie plasma display panel. It can be directly attached to tiie display panel or. instead, be laminated to a transparent 
55 plate such as a glass or plastic plate and the resulting laminate be attached to or fitted on the cfisptay panel. 

The plastic plate is pr^erat)ly a resin with high transparency. Preferable examples include acrylic resins, pdycar- 
kx>nate, polyethylene. AS resins, vinyl acetate resin, polystyrene, polypropylene, polyester, polysuHone. polyethersul- 
fone, polyvinylchforide, olefine-maleimide copolymer, and noibomene resins. Among these, olefine-malomide 
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copolymer and nortx)mene resins are partiCLdarty preferable owing to their high heat resistance. 

The plastic should preferat)ly have a thermal-defonnation temperature of 140-360 °C. a coefficient of thermal linear 
expansion of not greater than 6.2x1 0*^cm/cm • *C, a pencil hardness of not less than 2H, a bending strength of 1 500- 
2.000 kgf/an^. a modulus of elasticity in bending of 30,000-50.000 kgf/cm^, and a tensile strength of 700-1.200 

5 kgf/cm^. A plastic with these properties is resistant to scratching and high-temperature warping, and can therefore be 
used in a wide range of environments. 

The plastic preferably has a tight transnrtittance of not less than 90 %. an Abbess number of 50-70 and a photoelas- 
ticity constant (glass region) of an absolute value of not greater than 1 0x1 0*^^cm2/dyne. A plastic plate with these prop- 
erties exhibits high transparency (is bright) and little birefringence (is not likely to produce a double image), and 

10 therefore does not degrade the image quality, brightness etc. of the display. 

The electromagnetic radiation shield panels obtained according to the invention had an optical transmittance of 65- 
75 % (transmittance at a wavelength of 550 nm measured with a spectrochemical analyzer) and a shiekJing pertorm- 
ance of 40-80 dB in the range of 30 to 1 .000 MHz (electric field shielding effect measured with a TR-17301 electromag- 
netic radiation sNelcfing effect measuring instrument manufactured tsy Advantest Corporation). These performances 

15 are fully adequate for practical applications. 

Example 1. 

A coating solution was prepared by mixing an alcohol solution of polyvinylbutyrat (PVB) penkakxityral #6000-C, 
20 product of Denki Kagaku Kogyo, Co., Ud.) and an aqueous palladium (Pd) colloidal catalyst solution (OPC-80 Catalyst 
M, product of Okuno Chemical Industries Co., Ltd.). (Coating solution composition: PVB/catalyst solution/metha- 
nol/butanol = 30/129/541/300 (weight ratio), Pd colloid = 3 PHR (as PdClg)) 

The coating solution was applied to a polyethylene terephthalate (PET) film (B4-si2e) by dip coating and dried for 
3 hr at 80 ""C. The coating thickness was 1 ^m. 
25 The coated (catalyst-containing) product was directly immersed for 1 hr in a 25 °C Cu plating solution (OPC-700M. 
product of Okuno Chemical Industries Co. lid.). As a result, the surface of the coating on the PET film exhtoited a cop- 
per luster and the coating (as viewed from the film side) exhibited a deep black color. 

The Cu plated product was coated with a positive etching photoresist (PMER P-DF40S. product of Tokyo Ohka 
Kogyo Co.. Ltd.). prebaked (thickness: 5 jim). exposed (using a grid-like pattern mask), and developed to form a grid- 
30 like resist pattern. These processes were conducted under the conditions recommended by the manufacturer. 

The resist-patterned product was immersed in etching solution (aqueous solution of ferric chloride arxj hydrochloric 
acid) to remove the copper plating and the blackened copper within the coating by etching, while leaving the coating. 
The resist was then peeled off to produce a conductive pattern (transparent electromagnetic radiation shieW film). 
A transparent aayiic adhesive layer (10 nm) was formed on the film side of the jelectronnagnetic radiation shiekl film 
35 and the electromagnetic radiation shiekl film was laminated to a glass plate (thickness: 4 mm) by the adhesive layer to 
fabricate a transparent electromagnetic radiation shieki panel. 

The electromagnetic radiation shield panel exhibited excellent shielding performance (40-80 dB. 30-1000 MHz) 
and transparency (optical transmittance of 75 %), visibility, and coating adherence (to base material), and plating adher- 
ence (to coating). 

40 

Example 2. 

The trartsparent electromagnetic radiation shield film of Example 1 was applied on its plated metal layer side with 
a transparent adhesive layer as in Example 1 and thereafter laminated to a plasma display pane! (PDP) by the adhesive 
45 layer to fabricate a transparent electromagnetic radiation shiekJ panel. The electromagnetic radiation shield panel 
exhibited excellent performance characteristics similar to those of that otrtained in Example 1 . 

Exarrole 3. 

so A transparent electromagnetic radiation shieW film was produced in the manner of Example 1 except that the PET 
film of Exanple 1 was replaced with a triacetyl cellulose (TAC) film laminate obtained by laminating a protective film to 
TAC film via a transparent acrylic adhesive layer. 

The protective f 0m was peeled off the electromagnetic radiation shield film and laminated to an acrylic resin plate 
to fabricate a transparent electromagnetic radiation shiekj panel. The electromagnetic radiation shiekj panel exhibited 

55 excellent performance characteristics similar to those of that obtained in Example 1 . 
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Example 4. 

A transparent electronfiagnetic radiation shield film was produced in the manner of Example 1 except that the PET 
film of Example 1 was replaced with a near infrared (NIR) cut film. 

The electromagnetic radiation shield film (the plated metal layer side thereof) was laminated to a glass plate formed 
with a transparent aaylic adhesive layer to fabricate a transparent electromagnetic radiation shield panel. The electro- 
magnetic radiation shield panel exhibited excellent performance characteristics similar to those of that obtained in 
Example 1. 

Examples 5 and 6. 

Electromagnetic radiation shield panels were fabricated as in Example 1 except that the transparent glass plate of 
Example 1 was replaced with transparent heat-resistant plastic plates made of olefine-maleimide copolymer (TI-160. 
product of Tosoh Corporation) and nortximene resin (Arton, product of Japan Synthetic Rubber Co., Ltd.). 

The electromagnetic radiation shield panels exhibited excellent performance characteristics similar to those of that 
obtained in Example 1 . They were superior to the electromagnetic radiation shield panel of Example 1 in t>ase material 
flatness (notic6ak>ly less warp for a base material of the same thickness and area). 

When an electromagnetic radiation shield panel utilizing a plastic base material low in heat resistance and rigidity 
Is disposed In front of a (plasma) display, pronounced warping of the base material owing to heat from the display fre- 
quently causes the display to crack or produce Moir^ fringes. The electromagnetic radiation shield materials obtained 
in this Exanrple were totally free of these problems. 

The performance of the electromagnetic radiation shield panels of Examples 1 -6 were evaluated. The results are 
shown in TabUe 1 . 
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The present invention provides the following advantageous effects: 
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(1) Owing to use of the electromagnetic racfiation shield film invented earlier by the inventor, the electromagnetic 
radiation shield panel according to this invention exh&its a very Ngh shielding performance of 40-80 dB. When an 
electromagnetic radiation shield film with a conductive layer formed by sputtering is used, for example, only a low 
shielding performance of at)Out 3-30 dB can be obtained at an optical transmittance of around 75 %. 

5 (2) The optical transmittance is a high 65-75%. 

(3) Visft)ility is outstanding since the base material side of the plating metal pattern of the invention electromagnetic 
radiation shield film is t>lack 

(4) The structural principle makes the viewing angle wider than in the case of an electromagnetic radiation shield 
material utilizing a metallic niesh, a plated screen or the like. 

to (5) Product yield is high because electromagnetic radiation shield panels are produced by cutting sheets of different 
sizes from a continuous web (roll) of transparent electromagnetic radiation shield film while avoiding inclusion of 
defective portions in the sheets arvJ laminating the cut sheets to display panels and/or transparent sut>strates. 
(6) Curved sNetds can be produced. 

75 The inventon thus provkles numerous outstanding effects. 

V 

Claims 

1 . An electromagnetic radiation shield panel comprising an electromagnetic radiation shield film, a transparent adhe- 
20 sive layer on the electromagnetic radiation shield film and a display panel or a transparent sU>strate. the electro- 
magnetic radiation shield film being laminated to the display panel or the transparent substrate by the transparent 
adhesive layer. 

2. An electromagnetic radiation shield panel according to daim 1 , wherein: 

25 

the electromagnetic radiation shield film is obtained by forming a transparent resin coating including a plating 
catalyst on at least one surface of a transparent film, forming a layer of plated metal (electiomagnetic radiation 
shielding) on tiie coated surface by electroless plating while sinuttaneously blackening the coating, forming a 
desired resist pattern on the layer of plated metal, and removing portions of the layer of plated metal where no 
30 resist is present and blackened portions of the coating thereunder by selective etching. 

3. An electromagnetic radiation shield panel according to claim 2, wherein the transparent film is a near infrared cut 
film. 

55 4. An electromagnetic radiatbn shield panel according to claim 2 cr 3, wherein the transparent resin coating is formed 
of polyvinyl acetal resin and has a thickness of 0.5-5 ^m. 

5. An electromagnetic radiation shield panel according to claim 2, 3 or 4, wherein the layer of plated metal is fomried 
by electroless plating of copper. 

40 

6. An electromagnetic radiation shield panel according to any preceding daim wherein the transparent adhesive is 
acrylic resin. 

7. An electromagnetic radiation shield panel according to any preceding claim wherein the display panel is a plasma 
45 display panel. 

8. An electromagnetic radiation shield panel according to any preceding claim wherein the transparent sut>strate is a 
glass plate or a plastic plate. 

50 9. An electromagnetic radiation shield panel according to claim 8, wherein tiie plastic plate is a plate of olef ine-male- 
imide copolymer or nortx>rnene resin. 

10. An eledromagnetic radiation shield panel according to any preceding daim, wherein the coating has a degree of 
blackness viewed from the transparent film side of the electromagnetic radiation shield film, expressed as optical 

55 density, of 2.9-4.0 (angle of inckience of 7*": assuming no specular component). 

1 1. An electromagnetic radiatbn shield panel according to any preceding daim. wherein the electromagnetic radiation 
shield panel exhibits an optical transmittance of 65-75% and a shiekfing performance of 40-80 dB in the range of 
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30 to 1.000 MHz. 

12. A method of producing an electromagnetic radiation shield panel comprising the steps of: 

fonning a transparent resin coating including a plating catalyst on at least one surface of a transparent film, 
fonrdng a layer of plated metal on the coated surface by electroless plating while sinruiltaneously blackening the 
coating, 

forming a desired resist pattern on the layer of plated metal, 

removing portions of the layer of plated metal where no resist is present and blackened portions of the coating 
thereunder by selective etching, thereby obtaining an electromagnetic radiation shield film, 
providing a transparent adhesive layer on the film, and 

laminating the film to a display panel or a transparent sutjstrate by the adhesive layer. 
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(54) ElectrtMnagnetic radiation shield panel and method of producing the same 

(57) A transparent electromagnetic radiation shield 
panel suitable for placement in front of a TV display 
device, particularly a large plasma display panel, or 
other such source of electromagnetic radiation to shield 
the viewer from electromagnetic radiation is provided, 
which transparent electromagnetic radiation shield 
material corrprises a transparent electromagnetic radi- 
ation shield film, a tiansparent adhesive layer provided 
on an electromagnetic radiation shield layer of the film, 
and a display panel having tiie transparent electromag- 
netic radiation shield film laminated thereto via the 
transparent adhesive layer. A method of producing the 
electromagnetic radiation shield panel comprises the 
st^ of forming a transparent resin coating including a 
plating catalyst on one surface of a transpar^ film, 
forming a layer of plated metal on tiie coated surface by 
electroless plating while sinultaneously blackening the 
coating, forming a desired resist pattern on the layer of 
plated metal, removing portions of the layer of plated 
metal where no resist is present and blackened portions 
of tfie coating thereunder by selective etching, thereby 
obtaining an electromagnetic radiation shield film, pro- 
viding a transparent adhesive layer on the film, and lam- 
inating the film to a display panel or a transparent 
sutDStrate by the adhesive layer. 
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